BACKGROUND: Little is known regarding the prevalence or risk factors for non-comprehension and noncompliance with discharge instructions among older adults. OBJECTIVE: To quantify the prevalence of noncomprehension and non-compliance with discharge instructions and to identify associated patient characteristics. RESEARCH DESIGN: Prospective cohort study. SUBJECTS: Four hundred and fifty adults aged ≥ 65 admitted to medical and surgical units of a tertiary care facility and meeting inclusion criteria. MEASURES: We collected information on demographics, psycho-social factors, discharge diagnoses, and medications using surveys and patient medical records. Domains within discharge instructions included medications, follow-up appointments, diet, and exercise. At 5 days post-discharge, we assessed comprehension by asking patients about their discharge instructions, and compared responses to written instructions from medical charts. We assessed compliance among patients who understood their instructions. RESULTS: Prevalence of non-comprehension was 5 % for follow-up appointments, 27 % for medications, 48 % for exercise and 50 % for diet recommendations. Age was associated with non-comprehension of medication [odds ratio (OR) 1.07; 95 % confidence interval (CI) 1.04, 1.12] and follow-up appointment (OR 1.08; 95 % CI 1.00, 1.17) instructions. Male sex was associated with noncomprehension of diet instructions (OR 1.91; 95 % CI 1.10, 3.31). Social isolation was associated with noncomprehension of exercise instructions (OR 9.42; 95 % CI 1.50, 59.11) Depression was associated with noncompliance with medication (OR 2.29; 95 % CI 1.02, 5.10) and diet instructions (OR 3.30; 95 % CI 1.24, 8.83). CONCLUSIONS: Non-comprehension of discharge instructions among older adults is prevalent, multifactorial, and varies by domain.
INTRODUCTION
Discharge instructions communicate important medical information to help patients manage their own care when they leave the hospital. Nonetheless, patients do not always understand these instructions. [1] [2] [3] [4] [5] [6] [7] [8] Non-comprehension of the discharge instructions is associated with decreased compliance and could lead to poor health outcomes. 1, 9 Previous studies that have assessed patient comprehension of the discharge instructions have been primarily conducted in emergency departments and have not focused on older adults, who represent a disproportionate share of healthcare users. 3, 4, 6, [9] [10] [11] Furthermore, increased complexity of the discharge instructions due to a greater burden of comorbid illnesses and higher prevalence of cognitive impairment among older adults may result in an elevated risk of non-comprehension. 1, 2, [12] [13] [14] In this study, we determined the prevalence of noncomprehension of the discharge instructions and identified patient characteristics associated with non-comprehension among older adults discharged from the medical and surgical units of a large urban hospital. As a secondary analysis, we assessed the prevalence of non-compliance with the discharge instructions and analyzed factors associated with noncompliance among study participants who understood their discharge instructions.
METHODS

Study Design and Study Population
We conducted a prospective cohort study of communitydwelling adults aged 65 and older admitted to general medical and surgical services of the University of Maryland Medical Center (UMMC) between 1 July 2011 and 9 August 2012. 15 UMMC is a 757-bed tertiary-care hospital in Baltimore, MD. Eligible patients were enrolled in their hospital rooms within 72 hours of hospital admission and followed up by telephone at 5 days post-hospital discharge. Patients admitted to psychiatric, obstetrical, and intensive care units, residing in a nursing home, unable to communicate in English, or with a MiniMental State Examination (MMSE) score of less than 15 were excluded from the study. 16 
Baseline Measures
We administered a baseline questionnaire to study participants within 72 hours of hospital admission. Along with demographic information, we measured depressive symptoms using the 15-item Geriatric Depression Scale (GDS), and defined clinically important depressive symptoms as a score of 6 or greater. 17, 18 This cut-point has been observed to have a sensitivity of 83 % and a specificity of 69 % to detect depression in elderly inpatients. 18 We measured disability in Katz's Activities of Daily Living (range 0-5 with 0 indicating highest functioning), cognitive impairment using the Mini-Mental State Examination (MMSE) (range 0-30), and social isolation with the six-item Lubben Social Network Scale (LSNS-6). 17, 19, 20 A cut-point of less than 12 on the LSNS-6 has been suggested to define social isolation and was used in this study. 20 Baseline interviews were conducted by two trained interviewers (J.S.A. and J.H.R.).
We collected data on admission and discharge diagnoses (including both the primary diagnosis and up to 15 comorbid medical conditions), number of medications prescribed at discharge, discharge instructions, and hospital readmissions to UMMC from patients' medical charts. At UMMC, a nurse or doctor explains the written discharge instructions to the patient prior to hospital discharge. The patient is given the opportunity to ask questions, and then signs a copy of the written discharge instructions. This signed copy is maintained in the patient's medical record and another copy is sent home with the patient. Patients who are discharged to a skilled nursing facility (SNF) don't receive discharge instructions. Rather, the discharge summary is sent to the next location of care. In this study, we defined patient receipt of discharge instructions by the presence of a signed receipt of discharge instructions form in the patients' charts.
We used the UMMC Clinical Data Repository (CDR) to collect data on the Charlson Comorbidity Index score, home medications, and new medications prescribed at discharge. 21 Data in the CDR have been validated against patients' paper medical charts and have demonstrated predictive values exceeding 99 %. 22, 23 To determine whether home medications were continued, we abstracted medication information from patient discharge summaries.
We created disease categories based on patient discharge diagnosis International Classification of Diseases, Ninth Revision (ICD-9) codes. 24, 25 The following categories, representing the most common discharge diagnoses, were created: cancer (140-208, 230-234), heart disease (391-392.0, 393,-398, 402, 404, 410-416, 420-429), diseases of the digestive system (520-579), diseases of the musculoskeletal system (710-739), and complications of surgical and medical care (996-999). The remaining diagnoses were grouped as 'other.'
Assessment of Comprehension at 5 Days Post-Hospital Discharge
The Joint Commission on Accreditation of Healthcare Organizations recommends that hospitals provide written instructions covering six categories (activity, diet, weight, follow-up appointments, discharge medications, and worsening symptoms) to all patients with a diagnosis of heart failure, and many hospitals provide this information to all patients. 26, 27 We included four of these categories as domains in our discharge instructions outcome variable: medications, follow-up appointments, diet, and exercise. Weight and worsening symptoms were not included because they are conditional on changes in status that may not have occurred during the study period. Our focus was patient comprehension of the written discharge instructions; therefore, we included only patients to whom we spoke directly (no proxy responses) at the 5-day follow-up call and who had documented receipt of discharge instructions in the medical record. All follow-up calls were conducted by a single trained interviewer (J.S.A.). We used the written discharge instructions from patient medical records as the 'gold standard' against which patient responses were compared. Concordance with the written discharge instructions indicated comprehension. Patients not receiving written instructions in a particular domain were not evaluated for that domain.
To assess comprehension of medication instructions, we asked patients: 1) if they were prescribed any new medications at discharge, and 2) if they were told to continue taking medications they had been taking prior to hospitalization. Responses were yes/no. Patients were not prompted with names of medications, nor were they asked to provide specific information regarding medications. Patients who correctly answered both questions were considered to 'comprehend' the medication instructions. A single incorrect answer or not knowing about new or continued medications indicated noncomprehension.
To assess comprehension of follow-up appointment instructions, we asked patients: 1) if they were told to schedule a follow-up appointment post-hospital discharge, and 2) if the hospital scheduled a follow-up appointment for them. Responses were yes/no. Patients were not asked to identify the date or location of the follow-up appointment, but were considered to 'comprehend' if they correctly answered both questions. Diet comprehension was assessed by asking if patients were told to follow a specific diet at hospital discharge. Examples of recommended diets such as a diabetic, heart healthy, low salt, or low fat diet were provided to prompt patients. The response was yes/no, and patients were required to correctly answer to 'comprehend'. We did not base comprehension on recall of the specific diet. Patients whose 'regular' diet was diabetic or another special type always received written diet instructions. Exercise comprehension was assessed by asking if patients were told to engage in any physical activity at hospital discharge. Prompts of physical therapy and walking were provided, but the response was yes/ no. We did not ask about physical activity limitations. We did not base comprehension on recall of the specific type of exercise.
Assessment of Compliance at 5 Days Post-Hospital Discharge
In this study, only patients who reported receiving instructions in a particular domain were asked follow-up compliance questions. For example, if a patient responded that they were not given diet instructions, we did not ask about diet compliance. We assessed compliance only among study participants who understood their discharge instructions for each domain. Compliance measures were based on patient self-report. General medication compliance was assessed by asking about prescription fills, and by using the four-item Morisky Medication Adherence Scale. 28 The Morisky Medication Adherence Scale measures medication adherence by asking the following questions: (thinking about all medication that you take) Do you ever forget to take your medicine?; Are you careless at times about taking your medicine?; When you feel better, do you sometimes stop taking your medicine?; When you feel worse, do you sometimes stop taking your medicine?. 28 To be considered compliant, patients had to report filling new prescriptions and answer 'no' to three out of the four questions on the Morisky scale. Follow-up appointment compliance was based upon scheduling of and attendance at the appointment. Most participants who received instructions to schedule a follow-up appointment were told to follow up within two weeks; hence a patient who had not yet scheduled an appointment by 5-days post-discharge might still have been compliant. Therefore; in this study, participants who had not yet tried to schedule a follow-up appointment by the 5-day follow-up call were considered to be compliant. Compliance with diet instructions required following the diet every day, and compliance with exercise instructions required participating in the exercise at least three times per week.
Compliance information was not collected if a death or unplanned readmission event occurred prior to the 5-day follow-up call. Participants unable to communicate or who did not direct their own medical care (including medications, appointments, or diet) were excluded from these analyses.
Data Analysis
We assessed the association of demographic, clinical, and psychosocial covariates with both the comprehension and compliance measures in all domains using chi-square analysis or Fisher's exact test for categorical covariates, and Student's t-tests or the Wilcoxon Rank Sum test for continuous covariates. We used separate logistic regression models, including factors that were significantly associated with noncomprehension in any domain in bivariate analysis, to examine predictors of non-comprehension in each domain of the discharge instructions (i.e., four models). Each model included only study participants who received instructions in the domain being modeled. The final logistic regression models for non-comprehension included age, sex, two or more hospital admissions in the past six months, social isolation, discharge diagnosis, and Charlson comorbidity index score.
In this study, we explicitly separated comprehension of the discharge instructions from compliance so that we could look at factors associated only with compliance. We used separate logistic regression models, including factors that were significantly associated with non-compliance in any domain in bivariate analysis, to examine predictors of non-compliance with each domain of the discharge instructions among those who understood their discharge instructions for that domain. We could not analyze non-compliance with follow-up appointments due to small numbers of non-compliant patients (n = 1). The final logistic regression models for noncompliance included age, sex, more than one disability in ADLs, and history of depression. Statistical significance was defined as p < 0.05. All data analysis was performed with SAS version 9.2 (SAS Institute Inc., Cary, NC). This study was approved by the Institutional Review Board at the University of Maryland, Baltimore, and all participants provided signed informed consent.
RESULTS
Study Population
A total of 3,699 patients aged 65 and older were admitted to the general medical and surgical units at UMMC during the 13 month study period. (Fig. 1 ) Of these, 146 (4 %) were not competent to participate and 61 (2 %) did not speak English. Of the remaining 3,492, 750 (21 %) enrolled in the study. Among the 105 participants we were not able to contact at 5 days, thirteen (2 %) participants had died during the index hospitalization, three (< 1 %) had withdrawn from the study, two (< 1 %) were deceased, 46 (6 %) were readmitted to the hospital, and 41 (6 %) were not reached after five telephone attempts. Among the 645 participants contacted at 5 days, 119 (16 %) did not have documented receipt of the discharge instructions and we ascertained hospital readmission information through proxy report on 76 (10 %). There were 450 participants in our final study sample.
Characteristics of the Study Participants
Mean age was 72.5 years [standard deviation (s.d.) 6.1] ( Table 1) . Length of the index hospital stay was skewed, with a median (interquartile range) of 3 (0,6) days. The most prevalent discharge diagnosis was heart disease (22 %). The 'other' category accounted for 36 % of discharge diagnoses and included (as a percentage of other): chronic kidney disease (17 %), non-specific symptoms (16 %), diseases of the respiratory system (13 %), stroke/transient ischemic attack (8 %), fractures (2 %), diseases of the nervous system (6 %), and septicemia (3 %).
Who Received Discharge Instructions
One hundred percent of participants were prescribed medications at discharge (may have been new or continued), 99 % 3 6-item Lubben Social Network Scale <12, 4 Inter-quartile range were told to follow up with a hospital, clinic or private physician, 58 % received diet instructions, and 19 % received exercise instructions (Table 2) .
Discharge diagnosis was associated with the receipt of discharge instructions concerning diet (Chi-square p<0.001, df=5) and exercise (Chi-square p<0.001, df=5). Patients with a discharge diagnosis of heart disease were most likely to receive diet instructions (91 %), while patients with a discharge diagnosis of cancer were least likely (41 %). Patients with a discharge diagnosis of musculoskeletal disease were most likely to receive exercise instructions (67 %), while patients with a discharge diagnosis of cancer (8 %) or heart disease (12 %) were least likely.
Non-Comprehension at 5 Days Post Discharge
Non-comprehension of the discharge instructions was 5 % for follow-up appointments, 27 % for medications, 48 % for exercise, and 50 % for diet recommendations (Table 2) . Heart disease was chosen as the reference group for disease categories in regression analyses, because it was the most common discharge diagnosis.
In adjusted logistic regression models, increasing age [odds ratio (OR) 1.07; 95 % confidence interval (CI) 1.04, 1.12] was significantly associated with non-comprehension of medication instructions (Table 3 ). Compared to a discharge diagnosis of heart failure, complications from medical care (OR 3.11; 95 % CI 1.33, 7.25) and 'other' (OR 2.82; 95 % CI 1.45, 5.46) were significantly associated with noncomprehension of medication instructions. Increasing age (OR 1.08; 95 % CI 1.01, 1.17) was also associated with non-comprehension of follow-up appointment instructions. Compared to a discharge diagnosis of heart failure, complications from medical care (OR 11.12; 95 % CI 1.04, 119.61) and 'other' (OR 12.55; 95 % CI 1.46, 107.84) were significantly associated with non-comprehension of follow-up appointment instructions.
Male sex was associated with non-comprehension of diet instructions (OR 1.91; 95 % CI 1.10, 3.1). Compared with a discharge diagnosis of heart failure, musculoskeletal disease (OR 6.54; 95 % CI 1.31, 32.78) and complications from medical care (OR 5.96; 95 % CI 1.91, 18.62) were significantly associated with non-comprehension of diet instructions. Social isolation (OR 9.42; 95 % CI 1.50, 59.11) was significantly associated with non-comprehension of the exercise instructions.
Non-Compliance at 5 Days Post Discharge
We examined non-compliance with the discharge instructions among those who understood their instructions (n=330 for medications, n=423 for follow-up appointments, n=129 for diet, and n=45 for exercise). Non-compliance was 10 % for medications, 0.2 % for follow-up appointments, 20 % for diet, and 51 % for exercise instructions. In adjusted logistic regression models, one or more ADL disabilities (OR 3.44; 95 % CI 1.44, 8.24) and self-reported history of diagnosed depression (OR 2.29; 95 % CI 1.02, 8.83) were significantly associated with non-compliance with medication instructions (Table 4) . Self-reported history of depression (OR 3.30; 95 % CI 1.24, 8.83) was significantly associated with non-compliance with diet instructions. Increasing age (OR 1.06; 95 % CI 0.99, 1.15) was associated with non-compliance with diet instructions; however, this association did not reach statistical significance. No other significant associations were observed.
DISCUSSION
In this prospective study of older adults, prevalence of noncomprehension of the discharge instructions varied by domain, and ranged from 5 % for follow-up appointments to 50 % for diet. Older age was associated with noncomprehension of medication and follow-up appointment instructions. Other factors associated with non-comprehension included male sex, social isolation, and discharge diagnosis. These results suggest a complex scenario in which patient factors contribute differentially to non-comprehension of distinct domains within the discharge instructions.
The prevalence of non-comprehension of the discharge instructions reported here is consistent with prior, smaller studies (range 16-78 %). 2, 6, 7, 29 Non-comprehension has also been observed to vary across domains of the discharge instructions. 29 Social isolation was strongly associated with noncomprehension of the exercise instructions in this study, adding to prior reports of social isolation as a predictor of non-compliance. [30] [31] [32] Cognition and high school education were not associated with non-comprehension in any domain of the discharge instructions, although health literacy has been previously identified as a barrier to comprehension. 1, 2, 6, 8 Factors associated with non-comprehension may help identify patients at greater risk, but do not provide a rationale for non-comprehension. Comprehension was defined in this study as accurately reporting the written discharge instructions; therefore, the patient may have 'remembered' instructions they perceived to be more important. Health behavior models suggest that patients react to symptoms. 33 If no symptoms are present, patients may be less likely to 'remember' their instructions. Medications at discharge, stress related to the recent hospitalization, and related ongoing medical problems may also impact recall and/or comprehension of the discharge instructions.
Our reported estimates of non-compliance with the discharge instructions are lower than prior estimates (medication range: 29-58 %; follow-up appointment range: 22-44 %; diet range: 24-52 %; exercise range: 76-81 %), likely due to our requirement that patients understand the instructions. [34] [35] [36] [37] Our study design allowed examination of predictors of compliance without confounding by non-comprehension, in contrast with recent studies conducted among hospital inpatients. 1, 29 Our results suggest that increased comprehension may not improve compliance for all patients. Among patients who understood their discharge instructions and consistent with prior research, depression was associated with non-compliance with medication and diet instructions. 35, 36, 38, 39 Research on patient comprehension and compliance with discharge instructions is limited by a lack of uniform measures that leads to difficulty making comparisons with prior studies. As emphasis on discharge instructions is increased, there will be a need for consistent assessment methods. Patients with an MMSE score of 15 or less and those with limited English proficiency were excluded from this study, which may have resulted in an overestimation of comprehension. Poor English language proficiency has been previously correlated with noncomprehension of the discharge instructions. 8 Furthermore, we asked about filled prescriptions but did not ask about medication names or dosing, which also may have resulted in an overestimation of comprehension. Prior studies have reported an association between non-comprehension and poor health literacy, which was not assessed in this study. 1, 2, 6, 8 However; cognition and high school education, which are correlated with health literacy, were not associated with noncomprehension in any domain of the discharge instructions. In this study, we did not assess verbal instructions; however, they are likely to be quickly forgotten and current guidelines call for written instructions. 26, 27 Future research with this instrument should incorporate patient education, an essential component of the discharge instructions. Outcomes of noncomprehension, such as hospital readmission, should be analyzed to determine if increased comprehension results in better patient outcomes.
The high prevalence of non-comprehension of the discharge instructions reported here highlights needs to improve patient understanding and possibly to revise the current discharge process. Patient comprehension is addressed in interventions that many hospitals are adopting, but current practice is a long way from where it needs to be. 40 Furthermore, a narrow focus on comprehension may ignore the provider's responsibility to improve delivery of discharge instructions. Results from this study will aid in developing an understanding of noncomprehension and non-compliance with the discharge instructions that will ultimately help patients get well sooner.
